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Where weôre headed todayé

ÅResearch questions

ÅResults thus far

ÅFuture directions

ÅSummary

ÅQuestions



Primary Research Question

How has modern climate change impacted the 

distribution of O. princeps in the Southern 

Rocky Mountains?

ÅChanges in distribution?

ÅWhy? (Mechanism) 

ÅExtinction risk increase?

ÅDispersal decrease?

ÅBoth?
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Overall Research Plan

Question Approach

Change in 

distribution

Persistence and comparative density surveys

Extinction 

drivers

Test climate and habitat models using persistence and 

density data

Dispersal

limitations

Test models representing possible dispersal 

restrictions using gene flow data



Primary Research Question

How has modern climate change impacted the 

distribution of O. princeps in the Southern 

Rocky Mountains?

ÅChanges in distribution?

ÅWhy? (Mechanism) 

ÅExtinction risk increase?

ÅDispersal decrease?

ÅBoth?



Research 

Plan:

Resurveyed historically occupied sites to 

determine current vs. past occupancy

ïHistorical records were obtained from 

museum and literature sources (1896-1979)

ïRecent sign (pikas, calls, scat, haypiles)

Determining changes in 

distribution



Changes in 

Distribution: 

Results

2008:

65 of 69 historical 

sites occupied



Changes in 

Distribution: 

= sites recolonized in 2009

= sites remaining unoccupied

2009:

19 of 21 sites occupied



Changes in 

Distribution: 

2010-11:

Density estimates at 23 sites

(piloted in 2009)

Data loggers were deployed 

in 2008-9, will continue 

collection through 2011

Whatôs to come



Primary Research Question

How has modern climate change impacted the 

distribution of O. princeps in the Southern 

Rocky Mountains?

ÅChanges in distribution?

ÅWhy? (Mechanism) 

ÅExtinction risk increase?

ÅDispersal decrease?

ÅBoth?



Which climate or habitat covariates explain 

this persistence pattern?

ÅHypothesized extinction drivers:
ïHabitat: vegetation quality, talus properties

ïClimate: temperature, precipitation

Extinction Drivers



ResultsExtinction Drivers:

Occupancy modeling of 2008 data ïCovariates:
ÅCLIMATE: 

ÅMean annual precipitation

ÅMaximum temperature Jun-Aug

Å100 year mean

ÅDifference in means pre- and post-1980

ÅVariation over last 100 years

ÅELEVATION

ÅHABITAT: 

ÅPermanent sub-talus water

ÅPorous substrate

ÅTalus depth



Occupancy modeling of 2008 data ïPRESENCE:

ÅProgram PRESENCE

ÅIncorporates detection probability

ÅDetection probability = 0.94

ResultsExtinction Drivers:



Occupancy modeling results from 2008 data:
ÅTop models:

ÅPrecip mean, Precip change

ÅPrecip mean, Precip change, Water (ȹAIC = 0.68)

ResultsExtinction Drivers:
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A closer look at the top model covariates:
ÅTop models:

ÅPrecip mean, Precip change

ÅPrecip mean, Precip change, Water

ResultsExtinction Drivers:
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Change in mean annual precipitation,

 1908-1979 vs. 1980-2007  (mm)
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Changes in 

Distribution: 

= sites recolonized in 2009
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Extinction Drivers: 

What is the mechanism by which low precipitation 

increases extinction risk for pikas?

ÅSnowpack? 

ÅVegetation water content? 

Whatôs to come



Extinction Drivers: 

What is the mechanism by which low precipitation 

increases extinction risk for pikas?

ÅSnowpack? 

ÅVegetation water content? 

Whatôs to come

Are other populations 

showing signs of decline?

ÅDensity patterns



Primary Research Question

How has modern climate change impacted the 

distribution and abundance of O. princeps in 

the Southern Rocky Mountains?

ÅChanges in distribution or 

abundance?

ÅWhy? (Mechanism) 

ÅExtinction risk increase?

ÅDispersal decrease?

ÅBoth?



Dispersal Limitations:

Which climate or habitat covariates explain 

gene flow patterns?

ÅTest models representing hypothesized dispersal 

limitations vs. gene flow data

ÅPotential dispersal limitations:

ïHabitat: distance, talus quantity

ïClimate: temperature, precipitation

Research plan

B CA



Some answers 

Summary: and more questions

ÅChange in distribution

ÅPersistence patterns are best predicted by precipitation

ïQuestion: Mechanism?

ÅSnowpack

ÅVegetation water content

ÅDispersal limitations?

How has modern climate change impacted the 

distribution of O. princeps 

in the Southern Rocky Mountains?
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Questions?
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